Mercury exposure induces cytoskeleton disruption and loss of renal function through epigenetic modulation of MMP9 expression.
Mercury is one of the major heavy metal pollutants occurring in elemental, inorganic and organic forms. Due to ban on most inorganic mercury containing products, human exposure to mercury generally occurs as methylmercury (MeHg) by consumption of contaminated fish and other sea food. Animal and epidemiological studies indicate that MeHg affects neural and renal function. Our study is focused on nephrotoxic potential of MeHg. In this study, we have shown for the first time how MeHg could epigenetically modulate matrix metalloproteinase 9(MMP9) to promote nephrotoxicity using an animal model of sub chronic MeHg exposure. MeHg caused renal toxicity as was seen by increased levels of serum creatinine and expression of early nephrotoxicity markers (KIM-1, Clusterin, IP-10, and TIMP). MeHg exposure also correlated strongly with induction of MMP9 mRNA and protein in a dose dependent manner. Further, while induction of MMP9 promoted cytoskeleton disruption and loss of cell-cell adhesion (loss of F-actin, Vimentin and Fibronectin), inhibition of MMP9 was found to reduce these disruptions. Mechanistic studies by ChIP analysis showed that MeHg modulated MMP9 by promoting demethylation of its regulatory region to increase its expression. Bisulfite sequencing identified critical CpGs in the first exon of MMP9 which were demethylated following MeHg exposure. ChIP studies also showed loss of methyl binding protein, MeCP2 and transcription factor PEA3 at the demethylated site confirming decreased CpG methylation. Our studies thus show how MeHg could epigenetically modulate MMP9 to promote cytoskeleton disruption leading to loss of renal function.